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14.  ABSTRACT 

bjective:  The  purpose  of  this  study  was  to  compare  early  patency  and  histology  of  Cormatrix  small 
intestine  submucosa  interposition  grafts  in  carotid  arteries  in  sheep.  Methods:  Three  crossbred  sheep  were 
anesthetized,  instrumented,  and  had  10  cm  interposition  grafts  placed  in  both  carotid  arteries  via  a  midline 
neck  incision.  The  grafts  were  created  with  CorMatrix  extracellular  matrix.  The  wounds  were  closed  and 
the  animals  recovered.  Lovenox  was  administered  starting  post-operatively  daily  for  the  remainder  of  the 
experiment.  Duplex  ultrasonography  was  conducted  at  1  and  6  weeks,  followed  by  thorough  necropsy  and 
histologic  evaluation  of  the  grafts  using  hematoxylin  and  eosin  and  Massons  Trichrome  stains.  Results: 
Following  surgery,  two  animals  had  uncomplicated  courses  without  clinical  evidence  of  thrombosis  or 
wound  complication.  The  third  animal  succumbed  from  graft  failure  secondary  to  a  postoperative  seroma 
and  wound  infection.  Duplex  examinations  revealed  patent  fistulas  with  normal  vessel  diameters,  flow 
velocities,  and  spectral  patterns.  Upon  post  mortem,  there  was  a  lack  of  perivascular  inflammation  and 
tissue  reaction.  Histologic  assessment  confirmed  patency  without  evidence  of  thrombosis  or  inflammatory 
infiltration.  The  FCM  was  well  populated  with  cells  and  near  complete  luminal  endothelial  cell  coverage 
was  present  by  four  weeks.  Conclusion:  In  this  pilot  study,  the  Cormatrix  extracellular  matrix  performed 
well  in  a  sheep  carotid  interposition  graft  model. 
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Total  #  Used  to  Date 

Ovis  aries 

3 
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_ Training:  Live  Animal  _ Medical  Readiness  _ Prolonged  Restraint 

_ Training:  non-Live  Animal  _ Health  Promotion  _ Multiple  Survival  Surgery 

_X_  Research:  Survival  (chronic)  _ Prevention  _ Behavioral  Study 

_ Research:  non-Survival  (acute)  _ Utilization  Mgt.  _ Adjuvant  Use 

_ Other  (  )  _X_  Other  (Treatment  )  _ Biohazard 
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_ Inactive,  protocol  initiated  but  has  not/will  not  be  completed 

_X_  Completed,  all  approved  procedures/animal  uses  have  been  completed 
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ADDITIONS:  (Include  Name,  Protocol  function  -  PI/CI/AI/TC/lnstructor,  lACUC  approval  -  Yes/No) 


DELETIONS:  (Include  Name,  Protocol  function  -  PI/CI/AI/TC/lnstructor,  Effective  date  of  deletion) 


7.  PROBLEMS  /  ADVERSE  EVENTS:  Identify  any  problems  or  adverse  events  that  have  affected  study 
progress.  Itemize  adverse  events  that  have  led  to  unanticipated  animal  illness,  distress,  injury,  or  death;  and 
indicate  whether  or  not  these  events  were  reported  to  the  lACUC. 

Of  the  3  sheep  used  in  the  protocol,  one  developed  a  postoperative  seroma  that  became  infected  despite 
aggressive  treatment.  The  graft  site  dehisced  and  the  sheep  experience  a  fatal  event. 

8.  REDUCTION.  REFINEMENT.  OR  REPLACEMENT  OF  ANIMAL  USE: 

REPLACEMENT  (ALTERNATIVES):  Since  the  last  lACUC  approval,  have  alternatives  to  animal  use  become 
available  that  could  be  substituted  in  this  protocol  without  adversely  affecting  study  or  training  objectives? 

No.  The  sheep  remains  the  best  model  for  this  study  due  to  the  length  of  their  carotid  arteries. 

REFINEMENT:  Since  the  last  lACUC  approval,  have  any  study  refinements  been  implemented  to  reduce  the 
degree  of  pain  or  distress  experienced  by  study  animals,  or  have  animals  of  lower  phylogenetic  status  or  sentience 
been  identified  as  potential  study/training  models  in  this  protocol? 

No. 

REDUCTION:  Since  the  last  lACUC  approval,  have  any  methods  been  identified  to  reduce  the  number  of  live 
animals  used  in  this  protocol? 

No.  A  pilot  study  was  used  to  minimize  the  number  of  animals  used. 

9.  PUBLICATIONS  /  PRESENTATIONS:  (List  any  scientific  publications  and/or  presentations  that  have 
resulted  from  this  protocol.  Include  pending/scheduled  publications  or  presentations). 

None 

10.  Were  the  protocol  objectives  met,  and  how  will  the  outcome  or  training  benefit  the  DoD/USAF? 

Yes.  This  pilot  protocol  demonstrated  that  bilateral  carotid  interposition  grafts  could  be  safely  performed  in  sheep 
and  that  the  proposed  model  using  porcine  small  intestinal  submucosa  extracellular  matrix  can  be  used  for  these 
repairs. 

11.  PROTOCOL  OUTCOME  SUMMARY:  (Please  provide,  in  "ABSTRACT'  format,  a  summary  of  the  protocol 
objectives,  materials  and  methods,  results  -  include  tables/figures,  and  conclusions/applications.) 

Objective:  The  purpose  of  this  study  was  to  compare  early  patency  and  histology  of  Comnatrix™  small  intestine 
submucosa  interposition  grafts  in  carotid  arteries  in  sheep. 

Methods:  Three  crossbred  sheep  were  anesthetized,  instrumented,  and  had  10  cm  interposition  grafts  placed  in 
both  carotid  arteries  via  a  midline  neck  incision.  The  grafts  were  created  with  CorMatrix™  extracellular  matrix.  The 
wounds  were  closed  and  the  animals  recovered.  Lovenox  was  administered  starting  post-operatively  daily  for  the 
remainder  of  the  experiment.  Duplex  ultrasonography  was  conducted  at  1  and  6  weeks,  followed  by  thorough 
necropsy  and  histologic  evaluation  of  the  grafts  using  hematoxylin  and  eosin  and  Masson's  Trichrome  stains. 
Results:  Following  surgery,  two  animals  had  uncomplicated  courses  without  clinical  evidence  of  thrombosis  or 
wound  complication.  The  third  animal  succumbed  from  graft  failure  secondary  to  a  postoperative  seroma  and 
wound  infection.  Duplex  examinations  revealed  patent  fistulas  with  normal  vessel  diameters,  flow  velocities,  and 
spectral  patterns.  Upon  post  mortem,  there  was  a  lack  of  perivascular  inflammation  and  tissue  reaction.  Histologic 
assessment  confirmed  patency  without  evidence  of  thrombosis  or  inflammatory  infiltration.  The  ECM  was  well 
populated  with  cells  and  near  complete  luminal  endothelial  cell  coverage  was  present  by  four  weeks. 

Conclusion:  In  this  pilot  study,  the  Cormatrix  extracellular  matrix  performed  well  in  a  sheep  carotid  interposition 
graft  model. 
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